During this procedure, a cup and cone reamer system is used to shape the head of the first metatarsal and base of the proximal phalanx. It has been hypothesized that the use of a cup and cone reamer, as well as other tools such as bone saws or intramedullary reaming systems, can create friction, leading to aseptic thermal necrosis. 1 When this occurs, the odds of successful fusion are decreased. The friction created by metal instruments spinning against the bone can cause dramatic spikes in temperature. 2 Mechanical cutting and local contact pressures further contribute to heat generation. 1 Once temperatures begin to approach 56°C, bony enzymes such as alkaline phosphatase begin to denature, causing local necrosis and limiting healing potential. 3 To avoid this phenomenon, saline water irrigation is often used to dissipate the heat created at the reamer-bony interface. 4 This is similar to "quenching" in metallurgy, where water is sprayed over welded metal to quickly cool it, based on the principle that heat dissipates more rapidly in water than in air or bone. 5 In orthopedics, quenching can be accomplished with a reamer-irrigator-aspirator system. 6 Although effective, this device increases surgical costs and is only used during intramedullary reaming. A less expensive alternative, and one that is applicable to extramedullary reaming, is a bulb syringe that sprays the interface with saline water. However, Toksvig-Larsen et al 2 showed that this did not significantly diminish the maximum interface temperature. In addition, human error during this procedure, such as poor stream or inadequate coverage, can place the bone at further risk for necrosis.
The authors describe an alternative technique for heat dissipation while reaming during an MTP fusion: submerging the reamer-bony interface in a tub basin filled with room temperature saline water. This simple process maximizes 
Surgical Technique
In preparation for this procedure, a large sterile tub basin is filled with saline water and set aside by the scrub technician (Figure 1) . The patient is prepped and opened in the usual fashion. Once the metatarsal head is exposed with flexion of the proximal phalanx, circumferential release of the joint capsule is performed ( Figure  2A) . Bony osteophytes are removed with a pair of rongeurs. A 1.6 K-wire is driven into the head of the metatarsal down the canal of the metatarsal.
With the phalanx plantar flexed to expose the distal end of the metatarsal head, the foot is placed in the basin of water prepared earlier. Assistants retract the soft tissues and maintain proper positioning of the foot, reamer, and basin setup. The foot is submerged to a depth covering the entire metatarsal head with water. The goal is to ensure adequate cooling of the bony-reamer interface without obscuring the surgeon's visual field.
Once the foot is submerged, a concave reamer is used to ream the metatarsal head to an adequate depth ( Figure 2B) . The foot is then removed from the tub basin and a K-wire is driven down the center of the base of the proximal phalanx, into the diaphysis. The foot is returned to the tub basin and the convex reamer is used to ream the base of the phalanx until appropriate cancellous bone is revealed ( Figure 2C) . From here, the arthrodesis procedure is completed in standard fashion.
DiScuSSion
The authors have performed this procedure multiple times without difficulties. Immediately following the reaming, both bone and reamer head are cool to the touch. The authors attribute this to the maximal heat dissipation occurring under water. They recommend that surgeons submerge the foot deep enough in the basin to cover the head of the metatarsal or base of the phalanx but not obscure the visual field. Minimal additional time and effort are required to add this step to a standard MTP fusion procedure.
To date, no patient has experienced complications related to this procedure. The authors note that this same technique can be used when reconstructing the MTP joint after removal of a prosthetic arthroplasty has created a bony defect. The cup and cone reamer system is used to shape the interpositional tricortical autograft for proper filling of the defect. Reaming the graft under water should decrease the potential for thermal necrosis and resultant nonunion. 
